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© Endoscopic surgical Instrument with rotatable Inner shaft 



© A reusable endoscopic surgical instrument (10) 
includes a handle assembly (14) attached to a slen- 
der shaft assembly. The shaft assembly (12) in- 
cludes inner and outer shafts (18,16). with the inner 
shaft being rotatable by operation of the handle 
assembly to rotate a surgical tool (9) operably con- 
nected to the distal end of a pushrod (30) disposed 
within the inner shaft. The handle assembly includes 



a first actuating mechanism for actuating the push- 
rod to operate the surgical tool and a second actuat- 
ing mechanism for rotating the inner shaft. The outer 
shaft is axially slidable with respect to the inner shaft 
to cover a flush port system (78) in the handle 
assembly for cleaning and improved sterilizability of 
the instrument. 
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The invention relates generally to a medical 
instrument for use in endoscopic surgical proce- 
dures, and more particularly to an endoscopic sur- 
gical instrument capable of rotatably manipulating 
an attached surgical tool. 

The burgeoning field of endoscopic surgery 
utilizes surgical instruments with slender barrel por- 
tions for entering cannulas placed in small incisions 
or wounds in the patient's body. The advantages of 
Endoscopic surgery over conventional open proce- 
dure surgery are due in large part to elimination of 
the need to make large incisions in the patient, and 
include reduced patient trauma, quicker recovery 
time and a significantly lower chance of infection. 

The distal end of the barrel portion of an en- 
doscopic instrument can be provided with a preci- 
sion surgical tool, such as a pair of jaws or a pair 
of scissors, for performing various surgical tasks 
such as gripping tissue or body organs, cutting 
ligaments, and the like. The surgical tool is ac- 
tuated by a handle assembly attached to a proxi- 
mal end of the barrel portion and operated by a 
surgeon/user. 

With the working length of the endoscopic sur- 
gical instrument, i.e., the portion of the instrument 
inserted into the cannula, typically being 12 inches 
or more, it is desirable to provide the surgeon/user 
with means to precisely maneuver the surgical tool 
at the distal end after the instrument is inserted into 
the patient's body. Moreover, when an endoscopic 
surgical instrument is inserted into an insufflated 
body cavity, it is desirable to create an airtight seal 
between the cannula and the barrel portion. To 
preserve this seal, relative movement between the 
barrel portion and the cannula should be kept to a 
minimum. 

A conventional endoscopic surgical instrument 
typically includes a handle assembly and a slen- 
der, elongated barrel portion attached at its proxi- 
mal end to the handle portion. A distal end of the 
barrel portion has a surgical tool, or attachment, 
such as a pair of gripping jaws for gripping tissue 
or other internal body parts. The slender barrel 
portion is inserted through the cannula in the pa- 
tient's body and the handle portion is operated by 
the surgeon/user to mechanically operate the sur- 
gical tool. 

Endoscopic surgical instruments have ad- 
vanced mechanically to the point where they are 
capable of orienting the surgical tool, that is, an- 
gularly rotating the tool about the longitudinal axis 
of the surgical instrument, to properly align the 
surgical too! while allowing th surgeon/user to 
operate the handle ass mbly in a normal, com- 
fortable position. One xampi of the prior art is 
directed to an endoscopic instrument that includes 
a pair of rotary cutting scissors at the distal end of 
a shaft assembly. A first set screw is used to lock a 



pair of scissor blades in position relative to each 
other, i.e. regulate the blade opening, and a second 
set screw locks the set of blades in a set angular 
position with respect to the longitudinal direction of 
s the shaft assembly. However, the set screws must 
be tightened and the adjustments made before the 
endoscopic instrument is inserted through the can- 
nula. 

An improved endoscopic surgical instrument in 

10 another example in the art features a handle as- 
sembly with a knob that can be rotated by the 
surgeon/user to rotate the entire elongated body 
assembly and orient a surgical attachment at var- 
ious angles with respect to the longitudinal axis of 

is the instrument. An endoscopic surgical instrument 
that is also known includes a plug for rotating an 
outer tube and orienting a clamp-like tip assembly 
at any desired angle relative to the longitudinal axis 
of the instrument. However, with these surgical 

20 instruments there is a drag force created by rela- 
tive movement between the rotated outer tube and 
the cannula. The drag force makes it difficult to 
rotate the outer tube, and can also compromise the 
seal between the outer tube and the cannula, lead- 

25 ing to pneumoperitoneal loss in the insufflated 
body cavity. 

Accordingly, further improvements in en- 
doscopic surgical instruments capable of angularly 
orienting a surgical tool are needed. Other desir- 

30 able improvements include provision of a surgical 
instrument designed for easy cleaning and steriliza- 
tion after each use and of a surgical instrument 
with better overall mechanical performance. 

It is a principal object of the present invention 

35 to provide an improved endoscopic surgical instru- 
ment. 

Accordingly, one object of the invention is to 
provide an endoscopic surgical instrument inser- 
table through a cannula and capable of easily and 
40 precisely orienting a surgical tool connected at its 
distal end. 

It is another object of the invention to provide 
an endoscopic surgical instrument that can orient 
the attached surgical tool without disturbing the 
45 airtight seal between the shaft assembly and the 
cannula. 

It is yet another object of the invention to 
provide a reusable endoscopic surgical instrument 
designed for easy and thorough cleaning and ster- 
50 ilization after each use. 

It is a further object of the invention to provide 
an endoscopic surgical device designed to limit 
over-travel of the attached surgical tool and provide 
a linkage assembly with superior str ngth and re- 
55 liability for operating the surgical tool. 

It is another obj ct of the invention to provide 
safety mechanisms for restraining rotation of an 
inner shaft when the surgical instrument is actuated 
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and locking a handle assembly of the surgical 
instrument in the actuated position. 

These and other objects are achieved by an 
endoscopic surgical instrument in accordance with 
the present invention, which in one aspect com- 
prises an elongated shaft assembly having an outer 
hollow shaft and an inner hollow shaft disposed 
within the outer shaft. A handle assembly is con- 
nected to a proximal end of the shaft assembly. In 
addition, first actuation means operates a surgical 
attachment connected to a distal end of the shaft 
assembly, and second actuation means rotates the 
inner shaft to orient the surgical attachment with 
respect to an axial direction of the shaft assembly. 

In accordance with another aspect of the inven- 
tion, an endoscopic surgical instrument comprises 
an elongated shaft assembly including an outer 
hollow shaft, an inner hollow shaft disposed within 
the outer shaft, and a push rod disposed within the 
inner shaft. A handle assembly is connected to a 
proximal end of the shaft assembly. The handle 
assembly includes an actuating mechanism for ac- 
tuating the pushrod in the axial direction to operate 
a surgical tool attached at the distal end of the 
shaft assembly. Means for imparting rotational 
movement to the inner shaft are also provided. 

In accordance with still another aspect of the 
invention, an endoscopic surgical instrument com- 
prises an elongated shaft assembly including an 
outer hollow shaft and an inner hollow shaft con- 
nected to a hollow barrel cam having a helical 
groove. A pushrod is disposed within the inner 
shaft and the barrel cam and is actuated to slide in 
an axial direction. In addition, a handle assembly is 
connected to a proximal portion of the shaft assem- 
bly, and includes a squeezable handle operably 
connected to the pushrod and a slide loop moun- 
ted on the handle assembly and operably con- 
nected to the cam barrel. Linear movement of the 
slide loop imparts rotational movement to the cam 
ban-el and inner shaft. 

In accordance with yet another aspect of the 
invention, a system including a plurality of flush 
ports is provided in the handle assembly for receiv- 
ing cleansing fluid for cleaning and improved 
sterilizibiiity of the surgical instrument. A distal 
flush port receives fluid for flushing the pushrod 
and surgical tool linkage, and a proximal flush port 
receives fluid for flushing the cam barrel and the 
handle assembly. 

In accordance with another aspect of the inven- 
tion, means are provided to restrain rotation of the 
cam barrel when the handle assembly is actuated. 

In accordance with yet another aspect of the 
invention, a locking mechanism is provided to lock 
the handle assembly in the actuated position. 

In accordanc with another aspect of the inv n- 
tion, th handle assembly is designed to pr vent 



overtravel of the surgical tool actuated by op ration 
of the handle assembly. 

In accordance with still another aspect of the 
invention, a rivetless linkage assembly with integ- 
5 rally machined pins is provided at the distal end of 
the shaft assembly. The integrally machined pins 
provide greater strength and durability for actuating 
the attached surgical tool. 

These and other objects, aspects, features and 
io advantages of the present invention will become 
apparent from the following detailed description of 
the preferred embodiments taken in conjunction 
with the accompanying drawings. 

Figure 1 is a side elevational view of an en- 
is doscopic surgical instrument in accordance with 
the present invention; 

Figure 2 is a top plan view of the endoscopic 
surgical instrument of the present invention; 
Figures 3A and 3B are respectively a top plan 
20 view and a side elevational view of one example 
of a surgical tool attachment that can be con- 
nected to the endoscopic surgical instrument of 
the present invention; 

Figures 4A and 4B are respectively a top plan 
25 view and a side elevation view of a second 
example of a surgical tool attachment that can 
be connected to the endoscopic surgical instru- 
ment of the present invention; 
Figures 5 A and 5B are respectively a top plan 
30 view and a side elevational view of a third exam- 
ple of a surgical tool attachment that can be 
connected to the endoscopic surgical instrument 
of the present invention; 

Figure 6 is a side elevational view, partly in 
as cross-section, of the endoscopic surgical instru- 
ment of the present invention with an attached 
surgical tool in the open-jaw position; 
Figure 7 is a side elevational view, partly in 
cross-section, of the endoscopic surgical instru- 
40 ment of the present invention illustrating a link- 
age assembly at its distal end; 
Figure 8 is an exploded perspective view of the 
distal end of the endoscopic surgical instrument 
of the present invention illustrating selected ele- 
45 ments of the surgical tool and the linkage as- 
sembly; 

Figure 9 is a side elevational view of the en- 
doscopic surgical instrument of the present in- 
vention with the attached surgical tool in the 
so closed-jaw position; and 

Figure 10 is a detailed partial cross-sectional 
view of the endoscopic surgical instrument of 
the present invention. 
An endoscopic surgical instrument 10 in accor- 
55 dance with the present invention is shown generally 
in Figure 1. The main components of the surgical 
instrument are a slender elongated shaft assembly 
12 connected at its proximal end to a hand) as- 
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sembly 14. A surgical tool or attachment 7, such as 
a pair of jaws 9, is connected to the distal end of 
the shaft assembly 12. In use, the shaft assembly 
enters a patient's body through a cannula and the 
handle assembly is operated by a surgeon/user to 
maneuver and actuate the surgical tool. 

A number of different surgical tools can readily 
be used with the endoscopic surgical instrument of 
the present invention depending upon the surgical 
task to be performed. For example, a pair of at- 
raumatic Babcock jaws 1 1 are shown in Figures 3A 
and 3B and are ideally suited for gripping tissue. 
Other tissue gripping attachments that can be used 
with the subject invention include a pair of Allis 
jaws 13 as shown in Figures 4A and 4B and a pair 
of Pennington jaws 15 as shown in Figures 5A and 
5B. In accordance with the subject invention, the 
jaws are opened and closed for gripping tissue, for 
example, and can be oriented by rotation about a 
longitudinal axis of the shaft assembly by operating 
the handle assembly in a manner described below. 
Still other surgical tools, such as scissors, dissec- 
tors, suturing needle holders, and the like, can be 
attached to and operated by the endoscopic sur- 
gical instrument of the present invention. Indeed, it 
will be appreciated from the description below that 
the linkage mechanism of the present invention will 
work equally well with any two-member surgical 
tool that operates in a scissors-like manner. How- 
ever, for convenience the invention will be de- 
scribed with reference to the tissue-gripping jaw 
tool of Figures 1 and 2. 

The shaft assembly 12 will now be described 
in detail with reference primarily to Figures 1 and 
6. In particular, this assembly includes an outer 
hollow shaft 1 6 and an elongated inner hollow shaft 
18 disposed within the outer shaft for relative axial 
reciprocal sliding movement. The outer hollow shaft 
16 is preferably fabricated from a high tempera- 
ture-resistant plastic and may be, for example, 
10mm in outside diameter to provide an airtight 
seal when inserted within a conventionally and 
complementary sized cannula. The outer shaft has 
a tapered front end 20 and an enlarged-diameter 
rear end 22. The rear end is formed with an interior 
stepped portion 31 and exterior gripping surfaces 
24 that fit over a distal portion of the handle as- 
sembly. The outer shaft is normally disposed in its 
rearward position as shown in Figures 1 and 6 
when the surgical instrument is in use to cover a 
multiple flush port system in the handle assembly 
that will be described in detail below. However, the 
outer shaft can slide forwardly over the inner shaft 
to a position shown in Figure 2 to expos dual 
flush ports 82 and 86 in th handle ass mbly for 
cleaning th surgical instrument. A stop 26 on the 
inner shaft 18 limits forward movement of the outer 
shaft. 



The inner shaft 18 may preferably be approxi- 
mately 5mm in diameter and be made of. for 
example, a rounded stainless steel shaft covered 
with a thin layer of hard resin plastic. As best seen 

s in Figure 10, the inner shaft 18 is connected at its 
proximal end, such as by screw threads 27, to a 
concentrically mounted hollow barrel cam 25 dis- 
posed within the handle assembly. The distal end 
of the inner shaft terminates in a linkage assembly 

to 28, shown in Figures 1,6. 7. and 8, for operating 
the surgical attachment. The linkage assembly is 
actuated by a pushrod 30 that extends entirely 
through the inner shaft and the barrel cam, can be 
moved axially reciprocally relative thereto, and is 

is operably connected to the handle assembly 14 in a 
manner described below. 

The linkage assembly is best seen in Figures 1 
and 6 through 8 and comprises two linkages 32 
and a cam link 34 that is secured to the distal end 

20 of pushrod 30. One linkage 32 is provided for each 
jaw member 9 of the surgical attachment and in- 
cludes a pushrod pin 36, an arcuate slot 38 and an 
engaging pin 40 as shown in Figure 8. (For simplic- 
ity of illustration, only one linkage and one jaw are 

25 shown in Figures 7 and 8.) The pushrod pin 36 fits 
in a linear slot 42 in cam link 34 and the arcuate 
slot 38 receives a pin 44 on the cam link. The cam 
link is sandwiched between two identical linkages 
when assembled and thus has a pin 44 on each 

30 side for engaging the arcuate slots of the respec- 
tive linkages. Each jaw member 9 includes a lever 
arm 15 having a pinhole 17 for receiving engaging 
pin 40 from one of the linkages and a pivot hole 
19. A linkage housing 29 secured to the distal end 

35 of the inner shaft 18 houses the linkages and the 
cam link and pivotally supports the jaw members 9 
by means of a screw 21 projecting through the 
pivot holes 19 in each jaw member. 

When the pushrod is retracted to its rest post- 
40 tion, the jaws 9 are open as shown in Figures 6 
and 7. In this position the linkages 32 are angled 
outwardly from the linkage assembly. As the push- 
rod is urged distally by operation of the handle 
assembly, the pins 44 on the cam link 34 slide 

45 forwardly in each arcuate slot 38 and cam the 
linkages inwardly about the sliding pushrod pin 36. 
By this motion, the pins 40 on the linkages interact- 
ing with the lever arms 15 through engagement 
with the pinholes 17 force the jaws to pivot toward 

so each other about the screw 21, which acts as a 
fulcrum, and to close tightly. In accordance with the 
present invention, the pins 44 are integrally formed, 
for example, by being machined on the cam link 
and the pins 36 and 40 ar integrally formed, for 

55 example, by being machin d on the linkages. By 
providing integrally machined pins, as opposed to 
separate pins riveted to the cam link and linkages, 
great r strength and durability in the linkage as- 
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sembly can bo achieved. 

The handle assembly 14 is shown generally in 
Figure 1 and comprises a scissors-like actuating 
mechanism 50 with a stationary leg 52 terminating 
in a thumb loop 54 and a pivoting leg 56 terminat- 
ing in a finger loop 58. The pivoting leg is operably 
connected to the pushrod 30 and pivots about a 
pivot pin 60 when squeezed by the surgeon/user to 
axially slide the pushrod and actuate the linkage 
assembly. A locking slide control 62 has a channel 
63 (shown in phantom lines in Figure 1) for sliding 
along the pivoting leg and includes an open finger 
loop 64 for easy manipulation by the finger of the 
user. The slide control has a rear end portion 68 
that fits over and embraces the stationary leg 52. 
The rear end portion includes slide control ridges 
70 for engaging complimentary ridges 72 on the 
back surface of the stationary leg. which are shown 
in Figure 2. In this manner, when the pivoting leg 
56 is squeezed to actuate the pushrod 30. the 
locking slide control 62 can be lowered as shown 
in Figure 9 to engage the slide control ridges 70 
with the stationary leg ridges 72 and prevent the 
pivoting leg from returning to its rest position. The 
actuated Jaws can thus be locked in a closed 
position. As Figure 9 also illustrates, the stationary 
leg 52 includes a contoured portion 53 for abutting 
the pivoting leg 56 and limiting its movement about 
the pivot pin 60. The contoured portion thus pre- 
vents overtravel of the jaws. 

Figures 6, 7 and 10 further provide an internal 
view of the handle assembly. As shown there, a 
notch 88 at the upper portion of the pivoting leg 56 
receives and secures therein a spherical portion 90 
at the proximal end of the pushrod 30. The spheri- 
cal portion is able to rotate within the notch, in the 
fashion of a ball and socket joint, when the pushrod 
is rotated about its axis as will be discussed below. 
In this manner, the leg 56 pivots about pivot pin 60 
when squeezed and forces pushrod in the distal, or 
forward, direction to actuate the linkage assembly 
and close the attached surgical tool. When the 
squeezing pressure on the leg 56 is released, the 
leg is biased back to its rest position by the force 
of a compressed coil spring 91 disposed within the 
handle assembly. 

The barrel cam 25 secured to the inner shaft is 
supported at its proximal end in a body 76 of the 
handle assembly by a bushing 93. such as a 
TEFLON® bearing, disposed in a seat of the body. 
The distal end of the barrel cam is supported by a 
transition ring 95 and a spanner nut 97. The barrel 
cam has a helical groove 94 on its outer surface. 
An open finger loop slide control mechanism 74 is 
slidably engaged to the handle assembly and op- 
erates a cam driver 96 that projects into the helical 
groove. As the slide control slides axially, the cam 
driver runs in the helical groov 94 and causes the 



barret cam to rotate about its longitudinal axis. The 
rotating barrel cam in turn rotates the connected 
inner shaft, the linkage assembly, and the surgical 
tool attached thereto. The pushrod also rotates 

s about its longitudinal axis upon rotation of the bar- 
rel cam, which is permitted by the ball and socket 
connection of the notch 88 and spherical portion 
90. The pitch of the helical groove 94 can be 
chosen to regulate the degree of rotation of the 

w barrel cam based on the amount of linear move- 
ment of slide control mechanism 74. The slide 
control mechanism and barrel cam assembly can 
thus provide very fine rotational resolution for pre- 
cisely orienting the surgical jaws. As will be appre- 

75 ciated, the outer shaft does not rotate as the jaws 
are oriented by rotational movement of the inner 
shaft. Thus, the outer shaft 16 does not move 
relative to the cannula and an airtight seal there- 
between can be maintained. 

20 When the handle assembly is in the rest, or 

open, position or is being actuated, the slide con- 
trol mechanism 74 can be freely manipulated to 
orient the jaws. However, the surgical instrument is 
designed to restrain or inhibit rotation of the barrel 

25 cam, and thus the jaws, when the handle assembly 
is fully actuated and gripping tissue. The state of 
being fully actuated is achieved when the jaws are 
completely closed or closed around the object to 
be gripped to the point where the jaws cannot be 

30 further closed. 

More specifically, as best seen in Figure 10, 
which provides the most detailed and enlarged 
view of the handle assembly and flushport system, 
a distal end of the barrel cam 25 includes a flange 

35 110 secured to the barrel cam. The flange is posi- 
tioned immediately adjacent a proximal end of the 
stationary spanner nut 97 and, when the handle 
assembly is at rest or is being actuated, i.e.. when 
there is no gripping force on the jaws, rotates 

ao freely with the barrel cam when linear movement is 
imparted to slide control mechanism 74. However, 
when the jaws are fully actuated, the distally-di- 
rected axial force on the pushrod supplied by 
squeezing the pivoting leg 56 of the handle assem- 

45 bly is transferred through the cam link 34 and the 
linkages 32 to exert a small axial force on linkage 
housing 29. This axial force on the linkage housing 
actually pulls the attached inner shaft and con- 
nected barrel cam slightly in the distal direction an 

so amount sufficient to cause contact between the 
flange 110 and the proximal end of the spanner 
nut. The contact between these elements creates a 
friction force which inhibits or at least restrains the 
ability of th barrel cam to rotat . 

55 A multiple flush port system 78 is dispos d at 

the distal end of hand) assembly body 76 for 
cleaning and providing improv d sterilizability of 
the instrument. As best seen in Figures 2 and 10. 



5 



9 



EP 0 647 433 A1 



10 



the flushing system includes a transition ring 95, or 
stepped cylindrical collar, having a first cylindrical 
portion 80 having a distal flush port 82 and a 
second, larger cylindrical portion 84 with a proximal 
flush port 86. Both distal and proximal flush ports 
accept cleansing fluid from a male luer, such as a 
10cc syringe, for flushing out tissue and fluid after 
each use of the surgical instrument. 

The distal and proximal flush ports of the mul- 
tiple flush port system are concealed during use by 
the back end 22 of the outer shaft to minimize 
exposure to foreign fluids or matter. As shown, for 
example, in Figure 10, first and second elastomeric 
Orings 90 and 92 provide a secure fit between the 
transition ring and the back end 22 of outer shaft 
16. A first sealing ring 99 is positioned between the 
transition ring 95 and the barrel cam 25, and a 
second sealing ring 101 is positioned between the 
pushrod 30 and the barrel cam and abuts a flared 
portion 103 of the pushrod. The sealing rings are 
made of polytetrafluoroethylene, for example, and 
are designed to provide an air-tight seal between 
fluid passages leading from each respective flush 
port while permitting relative movement between 
the pushrod 30 and an interior surface of the barrel 
cam. The flared portion acts to seal the fluid pas- 
sages leading from the distal and proximal flush 
ports from each other, and also prevents 
pneumoperitoneal loss in the insufflated body cav- 
ity. 

To clean the surgical instrument, the outer 
shaft slides axially toward the stop 26 on the inner 
shaft to expose the distal and proximal flush ports 
82 and 86 as shown in Figure 2. The barrel cam 
provides two sets of holes for receiving the cleans- 
ing fluid dispersed through the flush ports. A first 
s t of holes 100 and 102 align with the flush ports 
86 and 82. respectively, when the slide control 
mechanism 74 is in its rearward-most position, as 
shown in Figure 10, and a second set of holes 104 
and 106 align with the flush ports when the slide 
control is positioned fully forwardly. The flush ports 
r ceive the cleansing fluid from the male luer such 
as a lOcc syringe. The distal flush port 82 receives 
the cleansing fluid for flushing the pushrod 30 and 
the linkage assembly 28. The proximal port 86 
receives cleansing fluid for flushing the cam barrel 
25 and other components within the handle assem- 
bly body 76. Also, the barrel cam may be provided 
with circumferential grooves to allow cleansing 
fluids to flow into holes 100 and 102 regardless of 
the rotational positions of the flush ports 86 and 82. 

Accordingly, it will be appreciated that the 
pr s nt invention provides a nov I endoscopic sur- 
gical instrument that can b r liably sealed in an 
cannula to maintain body cavity insufflation. The 
operative elements of the instrument, such as tis- 
sue gripping jaws, may be rotated easily about the 



elongated axis of the device to be properly ori- 
ented at any time during the surgical procedure, all 
without disturbing the air-tight seal between the 
instrument and the cannula. Nevertheless, such 

5 rotation of the operative elements is restrained 
when they are fully actuated. For these and other 
reasons described above in detail, the present in- 
vention provides substantial improvements over 
know endoscopic surgical instruments of this type. 

to Although specific embodiments of the present 

invention have been described above in detail, it 
will be understood that this description is merely 
for purposes of illustration. Various modifications of 
and equivalent structures corresponding to the dis- 

15 closed aspects of the preferred embodiment in 
addition to those described above may be made 
by those skilled in the art without departing from 
the spirit of the present invention which is defined 
in the following claims, the scope of which is to be 

20 accorded the broadest interpretation so as to en- 
compass such modifications and equivalent struc- 
tures. 

Claims 

25 

1. An endoscopic surgical instrument, comprising: 
an elongated shaft assembly having an 
outer shaft and an inner shaft disposed within 
said outer shaft; 
30 a handle assembly connected to a proxi- 

mal end of said shaft assembly; 

first actuation means for actuating a sur- 
gical tool operably connected to a distal end of 
said inner shaft; and 
35 second actuation means for rotating said 

inner shaft within said outer shaft to orient the 
surgical tool with respect to an axial direction 
of said shaft assembly. 

40 2. An endoscopic surgical instrument according 
to Claim 1. wherein said first actuation means 
includes a pushrod axially reciprocally dispos- 
ed within said inner shaft and operably con- 
nected to said handle assembly. 

45 

3. An endoscopic surgical instrument according 
to Claim 2. further comprising a linkage as- 
sembly connected to a distal end of said inner 
shaft and actuated by axial sliding movement 

so of said pushrod. 

4. An endoscopic surgical instrument according 
to Claim 1, wherein said second actuation 
means includes a barrel cam connected to 

55 said inn r shaft and having a helical groove, 

and a control mechanism with a cam driver 
engaging the helical groove, and wh rein said 
control mechanism is mounted for linear move- 
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ment with said handle assembly thereby to 
convert such linear movement into rotary mo- 
tion of said inner shaft by interaction of said 
helical groove and said cam driver. 

5 

5. An endoscopic surgical instrument according 
to Claim 1, further comprising means for re- 
straining rotation of said inner shaft when said 
first actuation means is fully actuated to op- 
erate said surgical tool. io 

6. An endoscopic surgical instrument according 
to Claim 1, wherein said first actuation means 
includes a stationary leg and a pivoting leg 
operably associated with said handle assem- 15 
bly. 

7. An endoscopic surgical instrument according 
to Claim 6, further comprising a locking 
mechanism mountable with said handle as- 20 
sembly for locking said pivoting leg in an ac- 
tuated position relative to said stationary leg. 

8. An endoscopic surgical instrument according 

to Claim 6, wherein said stationary leg and 25 
said pivoting leg include limiting means for 
limiting movement of said pivoting leg relative 
to said stationary leg. 

9. An endoscopic surgical instrument according 30 
to Claim 1, wherein said handle assembly in- 
cludes a transition ring at its distal end, said 
transition ring having means defining a flushing 
system including at least one flush port in said 
transition ring. 35 

10. An endoscopic surgical instrument according 
to Claim 9, wherein said outer shaft is axially 
slidably disposed on said inner shaft and in- 
cludes an enlarged back end for concealing 40 
said flush port. 
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